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The microsecond old universe was too hot for the nucleons
to survive as bound states of quarks. When the temperature
of the universe fell below ∼1013 K as a result of cooling due
to expansion, the quarks got confined inside the nucleons
to reside there ever after—making them inaccessible to
any direct observation in isolation. Natural objects like the
core of the compact astrophysical objects may also contain
deconfined quark matter. Therefore, creation of a deconfined
phase of thermal quarks and gluons will be very important
for understanding the evolution of the early universe and the
physics of compact astrophysical objects like neutron star.
Calculations based on lattice QCD indicate that hadronic
matter at high temperatures and densities undergoes a phase
transition to a thermalized system of deconfined quarks and
gluons, called quark gluon plasma (QGP). It is expected
that such high densities and temperatures may be achieved
by colliding two nuclei at RHIC, LHC, or FAIR energies.
The present volume addresses some of the experimental and
theoretical issues related to quark-hadron phase transition
in the relativistic heavy ion collisions by the world experts
in the field. On the experimental sides it contains results
from CERN’s Super Proton Synchrotron (SPS) and Large
Hadron Collider (LHC) and Brookhaven National Labora-
tory’s Relativistic Heavy Ion Collider (RHIC). Comparison
of experimental results from RHIC and LHC is extremely
useful to gain insights into the properties of the matter
formed in these experiments. The present volume offers
a review on this subject. On the theoretical side the present
volume contains papers on the space-time evolution of the
system formed in heavy ion collisions including the effects
of viscosities through hydrodynamic equations, issues of
equilibration, electromagnetic and heavy quark probes of
QGP, quarkonia suppression in QGP, ridge, and transverse
correlations. Recent progress in the femtoscopy and particle
production in strong electromagnetic fields in heavy ion
collisions is also addressed adequately. In summary, the
present volume brings out recent developments on almost
all the relevant issues of heavy ion collisions like creation,
evolution, and signals of QGP. We are sure that the volume
will be useful for the current practitioners and young new
entrants to this exciting field of research.
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